Fiberglass duct liners and fiberglass duct boards from eight buildings whose occupants complained of unacceptable or moldy odors in the air were found to be heavily colonized by fungi, particularly by AspergiUus versicolor. Unused fiberglass was found to be susceptible to fungal colonization in environmental chambers dependent upon relative humidity. No colonization was observed at relative humidities below 50%o.
Fungi colonize various indoor building surfaces such as wood, cellulose, wallpaper, paint, and textiles (4, 6, 10) . Fungal colonization has been reported less frequently on dirty and moist fiberglass insulation materials from heating, ventilating, and air-conditioning systems (3, 7, 8) . Recently, relatively clean and unused fiberglass insulation materials were shown to be subject to fungal colonization, particularly by xerophilic species (1, 10) . Price et al. (10) reported that unused fiberglass insulation in a chamber with high humidity was colonized mainly byAcremonium obclavatum. Colonization was observed first on the acrylic latex facings and then on the edges of the fiberglass sections. Aspergillus versicolor was isolated from 9 of 54 samples on initial culture of the unused fiberglass, but this species colonized fiberglass only occasionally in the chamber (10) . Herein, we report the examination of fiberglass from buildings whose occupants complained of moldy odors. Additionally, we cultured unused fiberglass for the presence of fungi and attempted to determine the effect of different relative humidities on fungal colonization.
Methods. Samples of fiberglass duct liners and duct boards were collected from eight buildings in the southeastern United States. The occupants of these buildings had complained of moldy odors. The samples were collected with gloved hands, placed in clean plastic bags, and returned to the laboratory for study. New were recorded with a digital relative humidity meter. All chambers were kept at 22 to 25°C. The insulation materials were removed periodically for microscopic examination under a dissecting microscope. Acetate tape mounts were taken from surfaces of the insulation materials and examined by direct epi-illumination light microscopy and by transmitted light microscopy with Nomarski differential interference contrast optics (1). Active colonization was determined by the observation of mature conidiophores with conidia. When these reproductive structures were observed only with the aid of a microscope, the colonization was termed microscopic. When the fungal growth was observed with the unaided eye, the colonization was termed macroscopic. Fiberglass filaments with fungal growth were picked under a microscope with a pair of sterile forceps and placed on mycological agar. Fungi developing in culture were identified by standard morphological procedures (1, 2, 10).
Used fiberglass. Of the used fiberglass samples from buildings whose occupants complained of moldy odors, samples from six of eight sites were positive both by direct examination and by culture for strains of Aspergillus versicolor. The fiberglass duct liners from three of these six sites appeared relatively clean, had been in place for less than 5 years, and yielded dense growth of essentially pure cultures (Fig. 1) . Aspergillus versicolor was also detected in the air in these three buildings with an Andersen (Atlanta, Ga.) sampler and at other foci of amplification (wall board). The other five sets of samples were darkened and of indeterminate age and yielded three to five species of fungi when cultured. These samples showed evidence of delamination of the fiberglass matrix. Samples of duct board from one building had growth primarily in the glue layer between the vapor barrier and the fiberglass. The hydrophilic and cellulolytic fungus Stachybotrys atra was observed and cultured from this layer from several samples (Fig. 2) an occassional colonizer. In our studies with chambers limited to the challenge of fiberglass (rather than an array of materials) and with a broader range of humidities, Aspergillus versicolor was the most common colonizer. This species also was most commonly isolated in heaviest concentration from the apparently newer, used fiberglass from the buildings for which there were complaints. The source of the fungi colonizing the fiberglass in our chambers may have been endogenous and exogenous, because most of the species initially found in the fiberglass also had representatives in the chambers with nonsterile soil. The most common binders for thermal and acoustic fiberglass insulation materials are urea-formaldehyde resins. These resins obviously are noninhibitory to many fungi. Moreover, the porous nature of the fiberglass matrix results in absorption of moisture and organics that permit growth of fungi such as Aspergillus versicolor. Aspergillus versicolor and most other species reported herein are widespread in the environment, and some may produce mycotoxins (9) . Whether our strains produce mycotoxins with growth on the fiberglass is unknown as are the exact parameters that control fungal succession on the fiberglass. Further studies are also in progress for improved recoveries in culture of fungi observed in fiberglass in situ.
